A taxonomic study on the weeds of the family Poaceae growing throughout the Bangladesh Agricultural University campus was carried out to determine species diversity of grasses in the campus. A total of 81 species under 46 genera and 2 subfamilies of the family Poaceae were collected and identified; their uses in various ailments were also recorded. Out of the three subfamilies, no weed from the subfamily Bambusoideae was found. Among the genera, Digitaria, Eragrostis, Brachiaria, Panicum, Echinochloa and Sporobolus were most dominant in context to number of species with a total of 29 species. While 28 genera were represented by single species each in BAU campus; of these 15 genera were in Bangladesh as well. Some of them are major and obnoxious weeds in different crop fields including staples rice and wheat. The flowering period will be helpful for the management of respective weed population. Many of these weed species have high economical, ethnomedicinal and other uses. The phenological study of these weed taxa will be helpful in managing weeds of the family Poaceae of this campus as well as the whole country without affecting the agro-ecosystem by keeping the weed population below a threshold level.
Introduction
The family Poaceae (conserved name Gramineae), universally known as grass family, is the fifth largest plant family, following the Asteraceae, Orchidaceae, Fabaceae and Rubiaceae. It is the second most diverse family among monocotyledons (Bouchenak-khelladi et al., 2010) , with 780 genera and around 12,000 species of cosmopolitan distribution (Christenhusz and Byng, 2016) . They are most plentiful in tropical and northtemperate semi-arid regions with seasonal rainfall. In Bangladesh, the family is represented by 3 subfamilies viz. Bambusoideae, Panicoideae and Pooideae, with 113 genera and 285 species (Ahmed et al., 2008) . All staple food and cereals like rice, wheat, corn, etc. is from this family. These grasses provide a vegetative cover, feed/fodder for animals, controls nutrient cycling, adds organic matter, acts as a soil binder, serves as an important source of genetic materials for crop improvement and used in the beautification of the landscapes. On the other hand, about 25% weeds of the world are monocotyledonous (Bryson and Carter, 2008) ; and grasses are one of the most troublesome and difficult group to control (Lym and Travnicek, 2015) because of their highly adaptive mechanisms and allelopathic properties (Noor et al., 2012) . They sometimes act as an alternative host of different diseases and pests in the absence of main crops. The outbreak of diseases occurs again when the relevant agricultural crops are cultivated in the field. Thereby, the cost of production is increased and the quality of the products is reduced.
Bangladesh Agricultural University (BAU) is the largest university in Bangladesh and it covers about 486 hectares of land. It is situated in the Mymensingh division under the Old Brahmaputra Floodplain, Agroecological zone 9, of Bangladesh (UNDP, 1988) . Three major topographic types like plain area, slightly undulated area and basin-shaped low lying area are present in the BAU campus which facilitates a wide range of habitats such as wetlands, marshy lands, open fields, bare lands, etc. (Sarwar and Prodhan, 2011; Jannat-E-Tajkia et al., 2018) . The soil category of the region varies from clay, clay loam to sandy loam (UNDP, 1988) . The mean annual rainfall is 244.15 mm and the temperature varies from 11.9º to 32.5º C. The weather of this campus is not characterized by large extremes of heat, cold and rainfall. The winter period (November-December) is cool and almost rainless; whereas the summer season (June-October) is hot and humid, and during summer 90% or more of the whole rain occurs. This diverse climatic condition provides a suitable condition for the growth of grasses in the BAU campus.
In Bangladesh, the detailed taxonomic studies of weeds have been neglected by both the practising plant taxonomists and/or the agricultural scientists. Despite ARTICLE INFO the plenty of grasses in BAU campus, no momentous taxonomic study on grasses of this region has been made in the current years but only weeds of different specific crops were studied (Shabi et al., 2018) . Some studies were carried out on the occurrences of sedges in the BAU campus (Sarwar and Prodhan, 2011; Jannat-ETajkia et al., 2018) , but the species diversity of grasses in the campus was not conducted. Therefore, the current survey aimed at making an intensive taxonomic study of the weeds of Poaceae family in the BAU campus including their habitat, flowering period, ethnobotanical uses and economic importance; which may be useful for the green management practices and for getting higher economic benefits.
Materials and Methods
A rigorous field survey was carried out of the weeds of Poaceae family grown in BAU campus during 2015 to 2016. During the survey, fresh flowering samples were collected through the year round by frequent field visits (once a week). Other related information e.g., habitat, location, date, flowering time, crop/plant association, etc. were recorded during the field collection and by searching from published literature and online resources. Fresh samples were dried well for making voucher specimens. The collected fresh or dried specimens were identified by matching with herbarium specimens or published literature or consulting with experienced taxonomist at the Bangladesh National Herbarium, Dhaka. All the specimens are preserved in Prof. Dr. Arshad Ali Herbarium at the Botanical Garden, Department of Crop Botany, Bangladesh Agricultural University. The information related to use were collected from the published literature (Ahmed et al., 2008; Sarwar and Prodhan, 2011) .
Results and Discussion
A sum of 81 grass weed species under 46 genera and 2 sub-families of the family Poaceae were found in BAU campus ( Table 1 ). The subfamily Panicoideae was represented by 31 genera and the subfamily Pooideae by 15 genera. Though crops from the subfamily Bambusoideae were present in the campus, weeds from this group were not found ( Fig. 1) due to the limited selection of crops for the cultivation. Among the 46 genera, the most dominant 6 genera were Digitaria with 9 species, followed by Brachiaria (5), Panicum (3), and Echinochloa (3) which are from the subfamily Panicoideae and Eragrostis (6) and Sporobolus (3) are from the subfamily Pooideae. Moreover, these six genera together account for 29 species (35.8%) out of 81 weed species of this family in the BAU campus (Table 1) . Again 28 genera were represented by single species each in BAU campus; of which 15 genera are represented by single species in Bangladesh as well. They are Axonopus, Dimera, Erianthus, Heteropogon, Ichnanthus, Imperata, Ottochloa, Pseudechinolaena, Urochloa, Zoysia, Aeluropus, Dactyloctenium, Elytrophorus, Hygroryza and Leersia (Ahmed et al., 2008;  Table 1 ). The first nine of them were from Panicoideae and the rest were from the subfamily Pooideae.
The findings of this study revealed that some of these weeds are very common and major weeds in the rice, wheat, jute and other crop fields (Table 1; Bor, 1960; Gilliland, 1971 (Holm et al., 1977; USDA, 2012) . Some of them are very common weeds in garden crops like Digitaria sanguinalis, Pennisetum glaucum, etc. All of them are present in BAU campus ( Table 1 ).
The ethnomedicinal and other uses of weeds from Poaceae family are much diversified (Table 1; Fig. 2) and also recorded in different ethnobotanical references (Uddin, 2006; Ahmed et. al., 2008) . Some of them are very palatable fodder for cows, buffaloes, elephants, etc. Many of them are good soil binder and used as raw materials for paper industry, to decorate and soil binder for lawn and turf (Table 1) . They have also a great medicinal use. Some of them are tonic for bone fracture, rat bite, bellyache after child birth, internal hemorrhage, convulsion, constipation, cardiac and liver diseases, etc. (Table 1 ; Fig. 3 ).
The proper management activities for weedy grasses are diverse. Cultural methods such as roguing, hoeing, tillage, different mulches or cover crop, draft ploughing, etc. are still used in the world to manage weeds including grasses and sedges (Shear, 1985) . But, a cultural method of control such as mowing alone will not successfully manage certain perennial grass weeds rather it can prevent seed production if mowing intervals are shorter than the time necessary to set fertile spikelets (Shear, 1985) . Therefore, it is necessary to know flowering periods to control the grass weeds. The phenologies were recorded here could be used to control them and these showed a wide variation (Table 1) . Therefore, the grass weed populations can be managed below the critical level if proper steps can be taken before flowering. Therefore, the judicious and improved cropping pattern should be developed for additional high economic return from grass weeds of the family Poaceae without hampering our agro-ecosystem and crop yield as well. Fodder (Gilliland, 1971) 2 Acroceras zizanioides (Kunth) Dandy − Oat grass June-October Roadside, in or around watermarshy land, shady area etc.
Fodder (Gilliland, 1971) 3 Aeluropus lagopoides (L.) Thwaites Nona durba Mangrove grass April-October Low-lying places, sandy soils and arid places
Good fodder (Gilliland, 1971) , Soil binder (Bor, 1960) (Gilliland, 1971) , used in bone crack (Uddin, 2006 Weed, Fodder, Soil binder (Bor, 1960) 12 Brachiaria reptans (L.) C.A.Gardner & C.E.Hubb.
Para ghas
Creeping panic or running grass
August-September Water-logged areas, wetlands & shade of bushes Weed, Fodder (Bor, 1960) 13 Brachiaria subquadripara (Trin.) Hitchc.
Cori ghas
Green-summer grass November-March Bank of waterlands, wastelands & coastal areas
Fodder, Soil binder (Bor, 1960) 14 Cenchrus ciliaris L. Weed, curing bellyache after childbirth (Kirtikar et al., 1935) , Fish poisoning and ureterolithiasis (Pal and Jain, 1998) . Stop bleeding, Lawn grass, Soil binder (Bor, 1960 Good fodder (Gilliland, 1971) 22 Cyrtococcum patens (L.) A. Camus Patcocca ghas − Year around Shady habitat, especially as undergrowth in tree plant Excellent fodder (Gilliland, 1971) 23 Dactyloctenium aegyptium (L.) Willd Makra Crowfoot grass, Beach wire-grass, Giant Button-grass Year around Sandy places of the lowlands Lawn grass, fodder (Bor, 1960) , Curing bellyache after childbirth (Kirtikar et al., 1935) , Fish poisoning and ureterolithiasis (Pal and Jain, 1998 (Pal and Jain, 1998) . Helps in digestion 37 Echinochloa crus-galli (L.) P.Beauv.
Anjan Ghas

Bara shama ghas
Barnyard-millet, Cockspur grass, water grass April-October Marshy and muddy waste lands and rice fields
Worst weed of paddy (Skerman and Riveros, 1990) and Vegetables (Purseglove, 1968) . Grain fodder (Bor, 1960) , and used in internal haemorrhage (Kirtikar et al., 1935 (Bor, 1960; Purseglove, 1968) (Bor, 1960) . Used in convulsion, liver disorder & bone fracture (Kirtikar et al., 1935) 
Jangli dhan, Phutki
Bengal wild rice October-February Dry area, tanks and marshes, paddy fields
Fodder (Bor, 1960) , causes flatulence & constipation (Kirtikar et al., 1935) Highly palatable fodder (Bor, 1960) 56 Imperata cylindrica (L.) Raeusch.
Chhan, Chau, Kash, Sarkanb
Cogon grass, Cotton wool-grass, Blady grass, Spear grass
Year around Open tree area and roadside areas Noxious weed in rice, tea, coffee, coconut, rubber, teak etc. Thaching grass, Paper industry, Fodder (Bor, 1960) , Soil binder, Bouquet material, used in curing chest cold (Skerman and Riveros, 1990 Fodder (Bor, 1960) Eaten by stock (Bor, 1960) 64 Panicum brevifolium L. − Shortleaf panic grass March-December Shady places of trees, riverbanks and 2º vegetation
Fodder (Bor, 1960) 65 Panicum paludosum Roxb.
Barti, Borali
Marsh/Swamp panic grass Year around Wet lands, marshes, and banks of backwater Good Fodder for buffaloes and elephants (Bor, 1960) 66 Panicum repens L.
Baranda, Dhani ghas
Creeping panicum grass
Year around Roadsides, margin of ditches, tanks, marshes, rice fields Nutritious pasture (Bor, 1960) , Used in eye disease (Pal and Jain, 1998 (Bor, 1961) , stalk as bedding, fencing and fuel (Skerman and Riveros, 1990) , tonic in cardiac (Kirtikar et al., 1935) and sexual disease (Pal and Jain, 1968) (Skerman and Riveros, 1990) Poor fodder (Gilliland, 1971) 76 Setaria viridis (L.) P.Beauv. Bhagar Green foxtail August-December Bunds of paddy fields, roadsides and wastelands. Usually in moist habitat
Fodder (Bor, 1961) 77 Sporobolus diandrus (Retz.) P.Beauv.
Bina joni
Indian dropseed March-October Cultivated lands, grasslands, roadsides Good fodder (Bor, 1961) Weed, Cover grass (Skerman and Riveros, 1990) 81 Zoysia matrella (L.) Merr. − Korean/Manila temple grass March-September Dry and wet zone and sandy soil Lawn grass, fodder, soil binder (Skerman and Riveros, 1990) 
Conclusion
A sum of 81 species under 46 genera and 2 subfamilies (Panicoideae and Pooideae) of the family Poaceae were collected and documented their use in various ailments. Out of the three subfamilies, weeds from Bambusoideae were not found. Among the genera, Digitaria, Eragrostis, Brachiaria, Panicum, Echinochloa and Sporobolus were most dominant, while 28 genera were found with single species in BAU campus. Cynodon dactylon, Echinochloa crus-galli, E. colona, Eleusine indica and Imperata cylindrica are major and common obnoxious weeds for rice, wheat and other crop fields. The flowering period of these weeds will be helpful for the management of weed population. A good number of these weeds have various economic, ethnomedicinal and other uses. Many of them are good fodder, soil binder, used as lawn and turf grass and have high medicinal value. The knowledge generated from the present research would be helpful for the management practices of grass weeds as well as for getting high economic benefits from beneficial species.
